Introduction {#sec1-1}
============

A patient with complex vascular access problems is reported. After a left-sided arteriovenous fistula (AVF) failed, a right-sided brachiocephalic AVF was constructed, which subsequently was complicated by complete central venous stenosis. A right cephalic vein to internal jugular veno-venous bypass using an interpositioned Goretex graft was performed. Subsequently, the patient developed tight stenoses at both ends of the graft. These stenotic lesions were successfully relieved with percutaneous transluminal angioplasty.

Case Report {#sec1-2}
===========

A 45-year-old gentleman of Australian indigenous ethnicity has been on maintenance hemodialysis since 2010 for chronic kidney disease, presumed to be secondary to diabetic nephropathy. He had long-standing diabetes mellitus complicated by diabetic proliferative retinopathy and hypertension. In the past, he was treated for a posttraumatic urethral stricture, with an optical urethrotomy.

His initial dialysis vascular access was a left brachiocephalic AVF, which was lost to thrombosis which could not be surgically rescued. A right-sided internal jugular tunnelled line was used to sustain dialysis. A right brachiocephalic AVF was successfully constructed on 11/01/11. Over the ensuing months, he developed increasing venous pressures and deteriorating clearances. A digital subtraction arteriovenous fistulogram done on 15/06/11 revealed the presence of collateral veins and a complete stenosis of the distal subclavian vein \[[Figure 1](#F1){ref-type="fig"}\], which could not be negotiated using endovascular techniques.

A right cephalic vein to internal jugular veno-venous bypass using an interpositioned Goretex graft was performed by vascular surgeons on 10/08/11. Hemodialysis was continued using the right brachiocephalic AVF. His venous pressures on dialysis, urea reduction ratios, and KT/V remained satisfactory.

A surveillance fistulagram was performed on 15/06/12 because of rising venous pressures, revealed the presence of significant stenosis (\>50%) at both ends of the veno-venous graft \[[Figure 2](#F2){ref-type="fig"}\]. The stenotic segment could not be negotiated using standard 0.035 guide wire. Hence, a hydrophilic glidewire was guided over a Vanshie guiding catheter to cross the stenotic segment. A No. 8 Bard Conquest high pressure balloon was passed over the guide wire, and the stenotic segments at both ends of the graft were sequentially dilated \[[Figure 3](#F3){ref-type="fig"}\]. Postdilatation contrast runs showed that the stenoses were satisfactorily relieved \[[Figure 4](#F4){ref-type="fig"}\]. Since then, the patient has been undertaking hemodialysis without problems.

![Fistulagram demonstrating central venous stenosis with collaterals](IJN-24-185-g001){#F1}

![Fistulagram showing stenosis at both ends of the interpositioned veno-venous graft](IJN-24-185-g002){#F2}

![Balloon angioplasty of the stenosis with a tight "waist"](IJN-24-185-g003){#F3}

![Postpercutaneous angioplasty fistulagram with satisfactory relief of the stenoses at both ends of the graft](IJN-24-185-g004){#F4}

Discussion {#sec1-3}
==========

The first report related to endovascular treatment of dysfunctional AVF has been attributed to Glanz *et al.*,\[[@ref1]\] when in 1984 they reported their experience with a high rate of technical success.

The risk factors for central venous stenosis include central venous catheter insertions with a long dwell time.\[[@ref2][@ref3]\] The location of the catheter is important, subclavian placements result in a much higher incidence as compared with internal jugular catheters 42% versus 10%.\[[@ref4][@ref5][@ref6][@ref7]\] This has resulted in most units encouraging the use of the internal jugular over the use of the subclavian vein. The increased use of peripherally inserted central catheters has also contributed to an increase in the incidence of central venous stenosis,\[[@ref8]\] as have the use of pacemaker and defibrillator wires, and the subsequent placement of AVF.\[[@ref9][@ref10][@ref11]\]

The diagnosis of central venous stenosis is based on a number of clinical and radiological findings. These include: History of previous central venous catheter placement, with ipsilateral arm, breast, face, or neck swelling, or ipsilateral pleural effusions. Many patients will have evidence of AV access dysfunction. On physical examination, there may be numerous dilated collaterals in the neck or chest and arm edema, on the side of the central stenosis. The vascular access itself may become tortuous and aneurysmal, with multiple collaterals arising from it. There may be decrease in access flow, increased recirculation, increased venous pressures, and increased bleeding while removing dialysis needles.\[[@ref12][@ref13][@ref14]\]

Central venous stenosis can be diagnosed by duplex ultrasound, which may demonstrate an absence of normal respiratory variation in the diameter of central veins and polyphasic atrial waves.\[[@ref15]\] Digital subtraction central venography is the gold standard for the diagnosis of central venous stenosis and is more sensitive than duplex ultrasound.\[[@ref16]\] All patients undergoing diagnostic fistulagraphy for AV access dysfunction should undergo complete access circuit venography, to rule out central venous stenosis. Magnetic resonance venography is an alternative to conventional venography, with no significant literature to date on the assessment of central venous stenosis. However, it should be noted that patients with decreased glomerular filtration rate are at risk of developing nephrogenic systemic fibrosis.\[[@ref17]\]

Endovascular treatment is now the mainstay of treatment. The K/DOQI guidelines recommend percutaneous angioplasty (PTA), with or without stent placement as the preferred treatment approach.\[[@ref19]\] PTA has demonstrated a variable technical success rate ranging from 70% to 90%.\[[@ref20]\] Bare metal stents (BMSs) were first placed in the dialysis access circuit, for refractory stenoses by Günther *et al.*, in 1989.\[[@ref16]\] The use of a BMS in HD access PTA interventions has significantly increased from 0% in 1991 to over 9% in 2001 according to the United States Renal Data System. The exponential increase in BMS usage in HD access procedures has led to the development of guidelines for its applications. The Society of Interventional Radiology Quality Improvement Guidelines recommend BMS be reserved for central vein lesions in which PTA has failed or that recur within 3 months after initially successful PTA; or rupture after PTA.\[[@ref21][@ref22]\] There is minimal literature on covered stent usage in the hemodialysis access circuit. Most of the literature to date has been on the treatment of graft or outflow vein aneurysms and refractory venous outflow stenoses.\[[@ref23][@ref24][@ref25]\]

In a patient where endovascular options have run out, surgery must be considered. Central venous stenosis can be treated by extraanatomic bypass, including jugular vein turn down procedures, subclavian vein to external or internal jugular vein bypass, or axillary to femoral vein bypass. Surgical options for central venous stenosis are associated with significant morbidity in patients and are a second-line treatment alternative in patients refractory to percutaneous endovascular treatment options.\[[@ref26]\]

This patient had failure of his first access, a left-sided brachiocephalic AVF, which was lost to thrombosis of the access. Following which he required a tunnelled dialysis catheter as a bridge to dialysis till the right-sided AVF matured. Unfortunately, after only a few months, he developed a very tight subclavian stenosis \[[Figure 1](#F1){ref-type="fig"}\], which was not amenable to endovascular treatment. A veno-venous Goretex graft was surgically placed to connect the cephalic to the internal jugular vein. The patient developed stenoses at both ends of the graft, which were successfully treated with PTA \[Figures [2](#F2){ref-type="fig"}--[4](#F4){ref-type="fig"}\]. The patient continues to receive hemodialysis using the same vascular access and undergoes surveillance fistulagrams every 3-4 months. We recommend that patients who have had surgery, to bypass vascular stenosis, must be under surveillance to diagnose new stenotic lesions, which in turn can be successfully treated using endovascular techniques. In this patient, the longevity of the right-sided AVF was considerably extended by using a veno-venous graft and subsequently by PTA.

Some patients will require a multidisciplinary approach and strategy to increase the longevity of their vascular access to maintain them on hemodialysis.
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